A single crystal of the title compound, the ternary silicide digadolinium trirhenium pentasilicide, Gd 2 Re 3 Si 5 , was isolated from an alloy of nominal composition Gd 20 Re 30 Si 50 synthesized by arc melting and investigated by X-ray single-crystal diffraction. Its crystal structure belongs to the U 2 Mn 3 Si 5 structure type. All atoms in the asymmetric lie on special positions. The Gd site has site symmetry m..; the two Mn atoms have site symmetries m.. and 2.22; the three Si atoms have site symmetries m.., ..2 and 4.. . The coordination polyhedra of the Gd atoms have 21 vertices, while those of the Re atoms are cubooctahedra and 13-vertex polyhedra. The Si atoms are arranged as tricapped trigonal prisms, bicapped square antiprisms, or 11-vertex polyhedra. The crystal structure of the title compound is also related to the structure types CaBe 2 Ge 2 and W 5 Si 3 . It can be represented as a stacking of Gd-centred polyhedra of composition [GdSi 9 ]. The Re atoms form infinite chains with an Re-Re distance of 2.78163 (5) Å and isolated squares with an Re-Re distance of 2.9683 (6) Å . (Chabot & Parthé, 1985) (mS40, C2/c). The structure type U 2 Mn 3 Si 5 has representatives in the systems R-Mn-Si (R = Y, Gd-Lu), R-Re-Si (R = Y, La-Nd, Sm, GdTm), R-Fe-Si (R = Sc, Y, Sm, Gd-Lu), R-Ru-Si (R = Sm, Er, Lu), whereas the structure type U 2 Co 3 Si 5 has been found in the systems R-Ru-Si (R = Tb, Er), R-Co-Si (R = Sc, Y, Ce, Gd-Er), R-Rh-Si (R = Y, La, Ce, Nd, Sm, Gd-Er), R-Ir-Si (R = Y, Ce, Tb, Lu), R-Ni-Si (R = Y, Ce, Nd, Sm, Gd-Tm), R-Pt-Si (R = Ce, Sm), and R-Pd-Si (R = Ce, Sm), the structure type Nd 2 Os 3 Si 5 in the systems R-Os-Si (R = Nd, Eu), and the structure type Lu 2 Co 3 Si 5 in the systems R-Co-Si (R = Y, Tb, Dy, Lu), R-Rh-Si (R = Y, Tb, Dy) and R-Ni-Si (R = Lu) (Villars & Cenzual, 2013) .
A single crystal of the title compound, the ternary silicide digadolinium trirhenium pentasilicide, Gd 2 Re 3 Si 5 , was isolated from an alloy of nominal composition Gd 20 Re 30 Si 50 synthesized by arc melting and investigated by X-ray single-crystal diffraction. Its crystal structure belongs to the U 2 Mn 3 Si 5 structure type. All atoms in the asymmetric lie on special positions. The Gd site has site symmetry m..; the two Mn atoms have site symmetries m.. and 2.22; the three Si atoms have site symmetries m.., ..2 and 4.. . The coordination polyhedra of the Gd atoms have 21 vertices, while those of the Re atoms are cubooctahedra and 13-vertex polyhedra. The Si atoms are arranged as tricapped trigonal prisms, bicapped square antiprisms, or 11-vertex polyhedra. The crystal structure of the title compound is also related to the structure types CaBe 2 Ge 2 and W 5 Si 3 . It can be represented as a stacking of Gd-centred polyhedra of composition [GdSi 9 ]. The Re atoms form infinite chains with an Re-Re distance of 2.78163 (5) Å and isolated squares with an Re-Re distance of 2.9683 (6) Å .
Chemical context
Four structure types of composition R 2 T 3 Si 5 are known for the systems R-T-Si (R = rare-earth element, T = d-block element): U 2 Mn 3 Si 5 (Pearson symbol tP40, space group P4/mnc), U 2 Co 3 Si 5 (oI40, Ibam), Nd 2 Os 3 Si 5 (Rizzoli et al., 2004 ) (tP48, P4/mnc) and Lu 2 Co 3 Si 5 (Chabot & Parthé, 1985) (mS40, C2/c). The structure type U 2 Mn 3 Si 5 has representatives in the systems R-Mn-Si (R = Y, Gd-Lu), R-Re-Si (R = Y, La-Nd, Sm, GdTm), R-Fe-Si (R = Sc, Y, Sm, Gd-Lu), R-Ru-Si (R = Sm, Er, Lu), whereas the structure type U 2 Co 3 Si 5 has been found in the systems R-Ru-Si (R = Tb, Er), R-Co-Si (R = Sc, Y, Ce, Gd-Er), R-Rh-Si (R = Y, La, Ce, Nd, Sm, Gd-Er), R-Ir-Si (R = Y, Ce, Tb, Lu), R-Ni-Si (R = Y, Ce, Nd, Sm, Gd-Tm), R-Pt-Si (R = Ce, Sm), and R-Pd-Si (R = Ce, Sm), the structure type Nd 2 Os 3 Si 5 in the systems R-Os-Si (R = Nd, Eu), and the structure type Lu 2 Co 3 Si 5 in the systems R-Co-Si (R = Y, Tb, Dy, Lu), R-Rh-Si (R = Y, Tb, Dy) and R-Ni-Si (R = Lu) (Villars & Cenzual, 2013) .
Structural commentary
The existence of the compound Gd 2 Re 3 Si 5 has been reported earlier (Bodak et al., 1978) . The unit-cell parameters were determined and the structure type was assigned. A complete investigation of the crystal structure by X-ray single crystal diffraction has now been undertaken. The coordination polyhedra of the Gd atoms have 21 vertexes, whereas those of the Re atoms are cubooctahedra or 13-vertex polyhedra, and the Si atoms tricapped trigonal prisms, bicapped square anti-ISSN 1600-5368 prisms, or 11-vertex polyhedra. The U 2 Mn 3 Si 5 -type structure is closely related to the structure type BaAl 4 and its ordered derivative CaBe 2 Ge 2 . In particular, the U 2 Mn 3 Si 5 -type can be considered to be formed by one-dimensional structural fragments of the structure type CaBe 2 Ge 2 , running parallel to the direction [00l] . There also exists a relationship between the structure types U 2 Mn 3 Si 5 and W 5 Si 3 . Fragments which can be viewed as deformed square antiprisms are common to both structures. The crystal structure of Gd 2 Re 3 Si 5 can also be represented as a stacking of Gd-centred polyhedra of composition [GdSi 9 ], located at z = 0 and 1 2 ( Fig. 1) (Parthé et al., 1993) . The Re atoms form infinite chains with an Re-Re distance of 2.78163 (5) Å and isolated squares with an Re-Re distance of 2.9683 (6) Å .
Synthesis and crystallization
An alloy of nominal atom percent composition Gd 20 Re 30 Si 50 was synthesized from the high-purity elements by arc melting on a water-cooled copper plate under a purified argon atmosphere, using titanium as a getter and a tungsten electrode. The weight loss during the sample preparation was less than 0.5% of the total mass (1 g). The alloy was placed into an Al 2 O 3 crucible and inserted into a tantalum container, which was then sealed by welding, leaving the sample under an argon atmosphere. The sample, wrapped in tantalum foil, was heated to 1623 K in a muffle furnace at a rate of 200 K h À1 , held at this temperature for 5 h and then cooled to room temperature at a rate of 50 K h À1 .
Refinement details
A single crystal of well-defined shape was separated from the sample. The structure was solved by direct methods. Stacking of Gd-centred polyhedra in the structure of the compound Gd 2 Re 3 Si 5 with displacement ellipsoids drawn at the 99% probability level. Computer programs: CrysAlis PRO (Agilent, 2012), SHELXS97 and SHELXL97 (Sheldrick, 2008) , WinGX (Farrugia, 2012) , DIAMOND (Brandenburg, 2006) and publCIF (Westrip, 2010 (Sheldrick, 2008) and WinGX (Farrugia, 2012) ; molecular graphics: DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
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Experimental. Analytical numeric absorption correction using a multifaceted crystal model based on expressions derived by Clark & Reid (1995 
